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@ An editing apparatus is for use with a tape- 
form recording medium in which a tracking 
pilot signal and several synchronizing blocks 
each of which contains a synchronizing signal, 
a synchronizing signal number and a recording 
mode data are multiplex-recorded into a first 
recording area of each track which has a 
plurality of recording areas. Using the 
synchronizing signal and the synchronizing sig- 
nal number, a p3ot sampling signal for deter- 
mining the timing of sampling the pilot signal 
and an editing timing signal for determining the 
recording location in a desired recording area 
following the first recording area are produced. 
Using the recording mode data, the discrimi- 
nation of the current recording mode is can-ied 
out. After the tracking control Is executed 
through sampling the tracking pilot signals 
from adjacent tracks at timing of the pilot sanrv 
pling signal, a data signal is recorded into the 
desired recording area after the first recording 
area according to the editing timing signal. 
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BACKGROUND OF THE INVENTION 

1 . Field of the invention 

The present invention relates to a recording/re- 
producing apparatus for recording and reproducing 
signals of video, audio or other information data on 
and from a tape-like recording medium such as a 
magnetic recording tape, and particularly to a record- 
ing/reproducing apparatus capable of editing the re- 
corded data. The editing is a function of varying the 
recorded data including data replacement or erase in 
a given recording area and additional data recording 
in an area continuously succeeding a given recording 
area. 

2. Descriptbn of the Prior Art 

A variety of magnetic recording/reproducing ap- 
paratuses such as the video tape recorders (referred 
to as VTRs hereinafter) utilizing magnetic recording 
tapes have been developed and practically used. 
They have recently been reduced in size, improved 
for high density recording, and implemented for digital 
recording. It is essential for increasing the recording 
density and maintaining the compatibility to perform 
accurate tracking action of the magnetic head. To re- 
alize the accurate tracking action, a tracking control 
method called ATF (Automatic Track Finding) has 
been introduced for use in a VTR in which a pilot sig- 
nal is mixed into a data signal during recording and 
utilized for correct tracking action during retrieval of 
the data signal. A conventional magnetic record- 
ing/reproducing apparatus using such a tracking con- 
trol method will now be described. 

In a recording mode, a row of oblique recording 
tracks are formed on a magnetic recording tape by a 
magnetic head mounted on a rotary cylinder A re- 
cording signal fed to the magnetic head contains a 
data signal mixed with pilot signals for tracking con- 
trol. More specifically, two different pilot signals hav- 
ing frequencies of f1 and f2 respectively are recorded 
alternately onto every two recording tracks. Usually, 
the frequency of each pilot signal is selected from one 
to four low frequencies which will hardly interfere with 
the data signal. 

The action of tracking the recording tracks in a re- 
producing mode will be explained. The magnetic head 
tracing a target track reads a segment of the data sig- 
nal and simultaneously detects two pilot signal conrv 
ponents f1 and f2 from the adjacent recording tracks 
at both sides of the target track. The relative position 
of the magnetic head to the target track can hence be 
examined through comparing the amplitudes of the 
two pilot components f1, f2. In more detail, the two pi- 
lot components f1, f2 are extracted through a band- 
pass filter and converted by an amplitude detection 
circuit to their respective DC components depending 



on their amplitudes. The two DC components are 
then compared by a subtraction circuit A resultant 
output of the subtraction circuit is a tracking error sig- 
nal exhibiting a positional difference between the 

5 magnetic head and the target track to be traced. Upon 
receiving the tracking error signal, a capstan motor 
control circuit for controlling the feeding of the tape 
adjusts a capstan motor to control the tape running so 
that the magnetic head traces along the center of the 

10 target track. 

For replacement of the recorded data signal on a 
magnetic recording tape with another data signal 
(which will hereafter be referred to as insert editing), 
the reproducing mode is shifted to the recording 

15 mode at a start point of rewriting and the new data sig- 
nal is recorded while the existing data signal toeing 
erased. More specifically, the new data signal is re- 
corded onto the recording tape track by track at the 
timing determined by a signal from a rotating position 

20 detecting sensor which is generally called PG (Pulse 
Generator) mounted on the rotary cylinder. 

According to the conventional magnetic record- 
ing/reproducing apparatus, since the tracking is con- 
ducted using the pilot signals mixed into the data sig- 

25 nal, no pilot signals will be given during the insert edit- 
ing action. This will result in failure in the time match- 
ing between a current track and a preceding track at 
the end of editing, sequence error of the pilot signals 
carried on the data signal, and remaining of track 

30 which has imperfect track width. In case that the ap- 
paratus has several recording modes such, for exam- 
ple, as a standard play (referred to as SP hereinafter) 
mode and a long play (referred to as LP hereinafter) 
mode, the conventional apparatus gives no signal for 

35 indicating the recording mode of recording tracks dur- 
ing the editing. Thus it may happen that the apparatus 
edits the tracks in a different recording mode. Fur- 
ther, since the conventional apparatus determines 
the start point of recording on each track for insert 

40 editing action by the signal from the PG. the existing 
data signal on the track will hardly be erased in entire- 
ty due to mechanical non-uniformity of the rotary cy- 
linder and setting error of the PG. The remaining, non- 
erased data may result in malfunction of the entire ap- 

45 paratus. Also, excessive erasing in the same track will 
likely be caused during partial rewriting. Particularly, 
editing with another recording/reproducing apparatus 
may create much errors, thus degrading the perfor- 
mance of the apparatus. 

50 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
editing apparatus for editing information recorded in 
55 a tape recording medium with a high positioning ac- 
curacy. 

According to the present invention, a tape record- 
ing medium has formed thereon a plurality of record- 
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ing tracks each being divided into a plurality of record- 
ing areas including a first recording area counted from 
a beginning end of each recording track, the first re- 
cording area on a specific recording track of the plur- 
ality of recording tracks has recorded therein a plur- 
ality of synchronizing blocks each containing a syn- 
chronizing signal and a synchronizing signal number 
which indicates a sequential order of each synchron- 
izing block in the first recording area, adjacent record- 
ing tracks adjacent to the specific recording track at 
opposite sides of the specific recording tracks have 
recorded therein a pilot signal used for tracking con- 
trol. 

An editing apparatus of the inventbn comprises; 
recording information signal generating means for 
generating a recording information signal to be re- 
corded for editing; recording and reproducing means 
including a recording and reprodudng head and op- 
erable in a first mode in which the head scans the first 
recording area of the specific recording track for re- 
producing the synchronizing blocks from the first re- 
cording area of the specific recording track and the pi- 
lot signal detected due to crosstalk from the adjacent 
tracks to thereby obtain a reproduced signal and in a 
second mode in which the head records the recording 
information signal in a given recording area on the re- 
cording medium; editing control rrieans for operating 
the recording and reproducing means in the first 
mode to obtain the reproduced signal, the editing con- 
trol means further generating an editing area signal 
indicative a given editing area; synchronizing block 
detecting and decoding means for detecting from the 
reproduced signal the synchronizing signal of each of 
the reproduced synchronizing blocks and decoding 
the synchronizing signal number of each of the repro- 
duced synchronizing blocks and for examining a se- 
quence of the reproduced synchronizing blocks by 
checking the synchronizing signal number until a spe- 
cific synchronizing signal number is obtained, the 
synchronizing block detecting and decoding means 
outputting the specific synchronizing signal numt>er 
when a predetermined number of synchronizing 
blocks have been reproduced in a predetermined se- 
quence; tracking error detecting means responsive to 
the specific synchronizing signal number from the 
synchronizing block detecting and decoding means 
for sampling the reproduced pilot signal to obtain a 
tracking error signal indicative of a tracking error of 
the head; tracking control means responsive to the 
tracking error signal for controlling a transfer of the re- 
cording medium to eliminate the tracking error, and 
editing timing generating means responsive to the 
specific synchronizing signal number from the syn- 
chronizing block detecting and decoding means and 
the editing area signal from the editing control means 
for generating an editing timing signal, wherein the re- 
cording and reproducing means is responsive to the 
editing timing signal for operating in the second mode 
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to record with the head the recording information sig- 
nal in the editing area. 

Preferably, each synchronizing block also con- 
tains a recording mode data indicative of a recording 

5 mode in which the specific recording track has been 
recorded. In this modification, the editing apparatus 
may further comprise an editing stopping means for 
comparing the reproduced recording mode data with 
an edit recording mode data and stopping editing 

10 when the reproduced recording mode data is different 
from the edit recording mode data. 

According to the above editing apparatus, the pi- 
lot signal is retrieved from the first recording area of 
a track even during the editing, so that positional 

15 matching between the current track and the preced- 
ing track after completion of the editing action will be 
ensured. 

The timing for starting a recording action on a giv- 
en track of a recording tape during editing is deter- 

20 mined by the synchronizing block in the first record- 
ing area of the given track itself, so that the relative 
position of the head to the given track can be main- 
tained with accuracy. 

The sampling of the pilot signal is accurately con- 

25 trolled by the synchronizing block stored on the tape, 
so that the recording area for storage of the pilot sig- 
nal can be minimized, thus enhancing the utilization 
efficiency of the tape recording surface. 

Also, when recording rrK>de data is contained in 

30 each synchronizing block in the first recording area, 
a signal indicating the recording mode of recording 
tracks will be given even during the editing. Accord- 
ingly, the apparatus can avoid such an action that 
edits the tracks with a different recording mode. It is 

35 reasonable that the first area which is not rewritten in 
the editing contains information concerning the track 
because the apparatus needs not rewrite the infor- 
mation concerning the track at every editing. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic block diagram showing a 
tape recording medium editing apparatus as an 
embodiment of the present invention; 

45 Fig. 2 is a view showing an arrangement of mag- 

netic heads on a rotary cylinder of the apparatus; 
Fig. 3 is a block diagram of a recording signal gen- 
erating unit of the apparatus; 
Fig. 4 is a diagram showing recording tracks ac- 

50 cording to the emt>odiment; 

Fig. 5 is a block diagram of a capstan motor con- 
trol circuit of the apparatus; 
Fig. 6 is a block diagram of an editing timing gen- 
erator of the apparatus; 

55 Fig. 7 is a lime chart of the signals during insert 

editing action according to the embodiment; 
Fig. 8 (a) and (b) are diagrams showing recording 
tracks according to other embodiments; and 
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Fig. 9 is a table showing characteristics of the op- 
erating modes of the apparatus shown in Fig. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Fig. 1 is a schematic block diagram of a tape re- 
cording medium editing apparatus according to one 
embodiment of the present invention. Fig. 2 is a view 
showing an arrangement of magnetic heads on a ro- 
tary cylinder of the apparatus. In this embodiment, 
the apparatus is operable in any two recording 
modes, the SP and the LP modes. The characteristics 
of the two recording modes are shown in Fig. 9. As 
shown in Fig. 2, four magnetic heads 1a. 1b. 1c and 
Id are mounted on a rotary cylinder 2. Heads 1a, lb 
are disposed closely to each other for the SP mode 
and heads 1c. Id are disposed closely to each other 
for the LP mode. A tracking error detecting circuit 15 
comprises two bandpass filters 3a. 3b for extracting 
the first and second pilot signals for tracking control 
use. two amplitude detecting circuit 4a, 4b for detect- 
ing the amplitudes of the first and second pilot sig- 
nals, respectively, and a subtraction circuit 5 for ob- 
taining an amplitude difference between outputs of 
the first and second amplitude detecting circuits 4a. 
4b to obtain the tracking error signal. A capstan motor 
control circuit 6 is provided for controlling the action 
of a capstan motor 7. The capstan motor 7 is provided 
for controlling the transfer of a magnetic recording 
tape 6. A tape winding real 9 is provided for winding 
the magnetic recording tape 8. Also, there are ar- 
ranged an operation mode switch circuit 17 for switch- 
ing the operation mode among a recording mode, a 
reproducing mode and an editing mode, a synchron- 
izing signal detecting circuits 11 for detecting the syn- 
chronizing signal in the synchronizing block men- 
tioned later, a synchronizing block decoder 12 for de- 
coding the data in the synchronizing block, an editing 
timing generator 1 8 for generating a timing signal for 
editing, an editing control unit 32 for indicating an edit- 
ing area, an editing switch 16 for switching the oper- 
ation mode from the reproducing mode to the editing 
mode, a pilot sampling timing generator for generating 
a pilot sampling timing signal for sampling a tracking 
error signal from the subtraction circuit 5 in response 
to a synchronizing signal number from the synchron- 
izing block decoder 12, a sample and hold circuit 14 
for sampling and holding the tracking error signal 
from the subtraction circuit 5 in response to the pilot 
sampling timing signal from the pilot timing signal 
generator 13, a recording signal generating unit 30 for 
generating a data signal to be recorded, a reproduced 
signal decoder 31 for decoding a reproduced data sig- 
nal from the head 1 a, 1 b. and a mode controller 33 for 
controlling the operation mode of the apparatus. This 
apparatus records and reproduces data of two tracks 
simultaneously with the two channel magnetic heads 



la. lb for the SP mode or 1c. Id for the LP mode. 

The action of recording, reproducing, and editing 
modes will be explained. 

In the recording mode to record tracks each hav- 

5 ing four areas 21, 22a. 22b, 22c separated by three 
gaps 23a, 23b. 23c such as 20a shown in Fig. 1, the 
magnetic head 1 a is connected to a terminal "a" of the 
operation mode switch circuit 17 so as to receive a 
data signal from the recording signal generating unit 

10 30 according to a command from the mode controller 
33. Fig. 3 shows a block diagram of the recording sig- 
nal generating unit 30. When the head 1a is running 
at the first recording area 21. a TDM (Time division 
multiplexer) 30e in the recording signal generating 

15 unit 30 selects the signal from a multiplexer 30d as an 
input At this time a synchronizing block data gener- 
ator 30b first generates a synchronizing signal which 
is a fixed data pattern such, for example, as 
"lOOOIIOIir . Then, the synchronizing block data 

20 generator 30b generates a synchronizing signal num- 
ber "1". Then, the synchronizing block data generator 
30b generates a recording mode data "01" which in- 
dicates the recording mode of this track. In this ex- 
planation, the mode is the SP mode now. so the re- 

25 cording mode data is set "01" based on Fig. 9. One 
synchronizing block has these three data, i.e., the 
synchronizing signal, the synchronizing signal nunrv 
ber and the recording mode data. Next, the synchron- 
izing block data generator 30b generates a synchron- 

30 izing signal again, and then sequentially generates a 
synchronizing signal number "2". and a recording 
mode data "01". The synchronizing block data gener- 
ator 30b repeats this signal and data generation until 
the synchronizing signal number becomes "5". These 

35 synchronizing block data will be recorded in the first 
recording area of the track. A pilot signal generator 
30c generates two different kinds of pilot signals hav- 
ing frequencies f1 and f2. respectively, and sends the 
two pilot signals alternately at every two tracks to the 

40 multiplexer 30d. The multiplexer 30d mixes the syn- 
chronizing block data from the synchronizing block 
data generator 30b and the pilot signal from the pilot 
signal generator 30c, and sends the mixed data to the 
TDM 30e. When the pilot signal generator 30c does 

45 not generates a pilot signal at every two tracks, the 
multiplexer 30d sends the synchronizing block data 
from the synchronizing block data generator 30b to 
the TDM 30e directly. The TDM 30e sends the data 
signal from the multiplexer 30d to the head 1 a and 

so this data signal is recorded into the first recording 
area of the track on the tape recording medium 8. 
Next, the TDM 30e in the recording signal generating 
unit 30 selects the signal from a data signal encoder 
30a which encodes the inputted data. When the head 

55 1 a is running the second recording area 22a. the data 
signal encoder 30a receives digital audk> signal data, 
encodes it and sends the coded data to the TDM 
30e. The TDM 30e sends the coded audit data signal 
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from the data signal encoder 30a to the head 1a and 
this data signal is recorded into the second recording 
area 22a of the track on the tape recording nriedium 
8. In the same manner, digital video signal data is re- 
corded into the third recording area 22b and index 
signal data which indicates a track position in the tape 
is recorded in the fourth recording area 22c. A gap is 
inserted between each adjacent two recording areas 
by the TDM 30e to isolate the recording areas from 
each other The recording signal generating unit 30 
sends data independently to the head 1a and lb. So, 
the magnetic head lb is simultaneously connected to 
the terminal "a" of the operation mode switch circuit 
17 so as to receive and record another data signal 
onto an adjacent track. 

Through above mentioned operation, the tracks 
which have the allocation of the recording areas as 
shown in Fig. 4 are constructed. A plurality of syn- 
chronizing blocks are recorded in the first recording 
area 21 located at the beginning end of the track. 
Each synchronizing block contains a synchronizing 
signal, a synchronizing signal number which regularly 
increases along the synchronizing blocks to identify 
the order of each synchronizing block within the first 
recording area on each track, and a recording mode 
data indicating the recording mode of the track. The 
first recording area 21 of each of every two tracks 
contains also a pilot signal for tracking control use. 
Two different kinds of the pilot signals having different 
frequencies f1 and f2 respectively are recorded alter- 
nately every two tracks. Other information recording 
areas 22a to 22c of a track follow the first recording 
area 21 as shown in Fig. 4. Any two adjacent record- 
ing areas in the track are separated from each other 
by a gap 23a. 23b or 23c. On a magnetic recording 
tape 8. a row of consecutive, parallel recording tracks 
20a.20b,20c and 20d are formed diagonally as shown 
in Fig. 1 

In the reproducing mode, the operation mode 
switch circuit 17 is shifted to a terminal "c" by a com- 
mand of the mode controller 33 for transmission of a 
reproduced signal from the head la to the reproduced 
signal decoder 31 where the reproduced signal is de- 
coded. Also, another reproduced signal from the head 
1b is simultaneously transferred to the reproduced 
signal decoder 31 where it is decoded. 

The operation in the editing mode will now be ex- 
plained in which the data signal recorded in the sec- 
ond, third or fourth recording areas on a track as 
shown in Fig. 4 is replaced with another data signal. 
The operation mode switch circuit 17 is shifted to a 
terminal "b" by a command of the mode controller 33 
for communication with the magnetic head la. Upon 
starting a scanning action of the head la along the 
track 20c. the editing switch 16 is turned to a terminal 
"b" by a command of the mode controller 33 for trans- 
mission of a reproduced signal from the head la. The 
reproduced signal supplied from the head 1 a contains 



two pilot signal components f1, f2 detected due to 
crosstalk from the respective adjacent tracks 20b. 
20d at both sides of the track 20c. The two pilot com- 
ponents f1 . f2 are extracted from the reproduced sig- 

5 nal by the bandpass filters 3a. 3b and converted by 
the amplitude detecting circuits 4a, 4b to two DC com- 
ponents, respectively. The two DC components are 
then fed to the subtraction circuit 5 where they are 
compared with each other to produce a tracking error 

10 signal. 

The succeeding operation will be explained with 
reference to Figs. 5. 6 and 7. The reproduced signal 
from the head 1a is fed also to a synchronizing signal 
detecting circuit 11 where the synchronizing signal in 

15 each synchronizing block In the first recording area 
21 is detected. The synchronizing signal detecting cir- 
cuit 11 generates, upon detection of any synchroniz- 
ing signal, a pulse signal as shown in Fig. 7(b). In this 
example, the synchronizing signal detecting circuit 11 

20 succeeds to detect the synchronizing signal in the 
third synchronizing block from the beginning end of 
the track. After detecting the synchronizing signal, 
the synchronizing signal number and the recording 
mode data after the detected synchronizing signal 

25 are fed to a synchronizing block decoder 12 and de- 
coded. The synchronizing block decoder 12 starts to 
count the synchronizing signal number following the 
detected synchronizing signal to confirm the detec- 
tion. In this example, the synchronizing block decoder 

30 counts the synchronizing signal number "3". "4", "5" 
until getting the synchronizing signal number "5" . Si- 
multaneously, the synchronizing block decoder 12 
gets the recording mode data "01". The synchronizing 
signal number "5" corresponds the scanning time de- 

35 lay of the detected synchronizing signal from the be- 
ginning end of the track as shown In Fig. 7(a) in which 
the delay is denoted by td. The synchronizing signal 
number "5" is converted to the time delay information 
td and fed to a pilot sampling timing generator 13. 

40 In the meantime, the decoded recording mode 

data is fed to the capstan motor control circuit 6. The 
capstan motor control circuit 6 has a recording mode 
comparator 6b shown in Fig. 5 where the detected re- 
cording mode data Is compared with a present edit re- 

45 cording mode data given from the mode controller 33. 
If the compared result is "Not matching" which shows 
the present scanning tracks are not correct editing 
area, the recording mode comparator 6b outputs a 
"stop" command to a capstan motor driver 6a and the 

50 capstan motor driver 6a responsive to the stop conv 
mand stops the capstan motor 7 immediately. 

The pilot sampling timing generator 13. upon re- 
ceiving the value td from the synchronizing block de- 
coder 12, generates a pilot sampling signal as shown 

55 in Fig. 7(c). In response to the pilot sampling signal, 
a sample and hold circuit 14 starts sampling the track- 
ing error signal supplied from the tracking error de- 
tecting circuit 15. A sampled tracking error signal from 
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the sample and hold circuit 14 is transferred to the 
capstan motor control circuit 6 to control the speed of 
the tape 8 so that the magnetic head la accurately 
scans along the target track 20c. 

The time delay information td from the synchron- 
izing block decoder 12 is fed also to an editing timing 
generator 18. For rewriting data in a particular record- 
ing area, start and end locations of the area have to 
be determined. As illustrated in Fig. 6, an editing con- 
trol unit 32 has already sent a start time location th1 
to a first delay circuit 18a and an end time location th2 
to a second delay circuit 18b in the editing timing gen- 
erator 18 according to a command of the mode con- 
troller 33. When the first delay circuit 18a receives the 
time delay information td from the synchronizing 
block decoder 12, it calculates the value (thi-td), and 
after the time delay (thi-td) generates a first delay 
pulse signal. In the same manner, when the second 
delay circuit 18b receives the time delay information 
td from the synchronizing block decoder 12, it calcu- 
lates the value (th2-td), and after the time delay (th2- 
td) generates a second delay pulse signal. The first 
and second delay pulse signals are sent to an R-S 
flip-flop (FF) circuit 18c which produces an editing 
timing signal as shown in Fig. 7(d). It is now assumed 
that the editing timing signal is for rewriting of data in 
the third recording area 22b of the track. The editing 
timing signal is fed to the editing switch 16. When the 
editing timing signal is at "H" (high) level, the editing 
switch 16 is turned from the terminal "b" to the termi- 
nal "a" for transmitting a rewriting data signal which 
are sent from the recording signal generating unit 3D 
to the magnetic head la through the operation mode 
switch circuit 17. As the result, the existing data signal 
in the third recording area 22b is replaced with the re- 
writing data signal. 

While the rewriting data signal is fed to the magnetic 
head 1a through the editing switch 16 having been 
turned to the terminal "a" by the editing timing signal 
of the editing timing generator 18, another rewriting 
data signal is concurrently supplied to the magnetic 
head 1b through the editing switch 16. Accordingly, 
the existing data signals stored in the third recording 
areas 22b of the two adjacent tracks can be replaced 
with new data signals at approximately the same 
time. The magnetic head lb is arranged adjacent to 
the magnetic head la so that its relative position to 
the head 1a remains unchanged. This allows the 
head 1b to trace the track 20d with equal accuracy 
while the head la is accurately scanning along the 
track 20c. Although Fig. 7 explains the rewriting of 
data in the third recording area, the other recording 
areas of the track will be rewritten in the same man- 
ner. 

Figs. 8 (a) and (b) show constructions of the first 
recording area of other emtx)diments. In Fig. 8(a), 
each synchronizing block contains a synchronizing 
signal, a synchronizing signal number and a track 



number which distinguish the track from another 
track. In Fig. 8(b), each of the first four synchronizing 
blocks from the beginning contains a synchronizing 
signal and a synchronizing number, and only the last, 

5 fifth synchronizing block contains a synchronizing 
signal and a recording mode data. 

Although the embodiment of the present inven- 
tion explains two-channel simultaneous recording ac- 
tions with the use of two magnetic heads, it is not lim- 

10 itative and other recording techniques will be enr>- 
ployed with equal success. 

Although the tracking pilot signals of the embodi- 
ment are two different types, they may be four differ- 
ent frequency type signals which are commonly used 

15 in 8-mm video systems. The assignment of the track- 
ing pilot signals to recording areas will not be limited. 

Although in the emt)Odiment of the present inven- 
tion the number of the synchronizing blocks in the 
first recording area in one track is five to make the ex- 

20 planatton easy, the number is optional. If the number 
of synchronizing blocks contained in the first record- 
ing area increases, the editing positioning accuracy 
will increase. 

Although in the explanation of the embodiment of 

25 the present invention the tracking control operation 
using the pilot signal in the first recording area of a 
track is used only in the editing operation, it can be 
used also in the reproducing operation in the same 
manner. 

30 Although in the explanation of the embodiment of 

the present invention the recording mode data in the 
first recording area of a track is used only in the edit- 
ing operation, the recording mode data can be used 
also in the reproducing operation to monitor the re- 

35 cording mode of the reproducing track. 

Although in the explanation of the embodiment of 
the present invention, the synchronizing block decod- 
er 12 outputs the synchronizing signal number which 
belongs to the last synchronizing block in the first re- 

40 cording area, any synchronizing signal number after 
the detected synchronizing signal can be used. In this 
case, the pilot sampling timing generator 13 can gen- 
erate a pilot sampling signal not immediately but after 
a predetermined delay time when the pilot timing gen- 

45 erator 13 receives the synchronizing signal number 
from the synchronizing block decoder 12. 

Although in the embodiment of the present inven- 
tion, the data in the synchronizing block are a syn- 
chronizing signal number, a recording mode data or a 

50 track number, the data in the synchronizing block are 
optional and other constructions are possible. 

The present invention is not limited to a magnetic 
recording system but also applicable to other record- 
ing systems including optical recording. 

55 
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Claims 

1. An editing apparatus for editing a tape recording 
medium which has formed thereon a plurality of 
recording tracks each being divided into a plural- 5 
ity of recording areas including a first recording 
area counted from a beginning end of each re- 
cording track, the first recording area on a specif- 
ic recording track of the plurality of recording 
tracks having recorded therein a plurality of syn- io 
chronizing blocks each containing a synchroniz- 
ing signal and a synchronizing signal numt>er 
which indicates a sequential order of each syn- 
chronizing block in the first recording area, and 
adjacent recording tracks adjacent to said specif- is 
ic recording track at opposite sides of said specif- 
ic recording tracks having recorded therein a pilot 
signal used for tracking control, said apparatus 
comprising: 

recording information signal generating 20 
means for generating a recording Information sig- 
nal to be recorded for editing; 

recording and reproducing means includ- 
ing a recording and reproducing head and oper- 
able in a first mode in which said head scans the 25 
first recording area of said specific recording 
track for reproducing the synchronizing blocks 
from the first recording area of said specific re- 
cording track and the pilot signal detected due to 
crosstalk from said adjacent tracks to thereby ob- 30 
tain a reproduced signal and in a second mode in 
which said head records the recording informa- 
tion signal in a given recording area on the re- 
cording medium; 

editing control means for operating said re- 35 
cording and reproducing means in said first mode 
to obtain said reproduced signal, said editing con- 
trol means further generating an editing area sig- 
nal indicative said given editing area; 

synchronizing block detecting and decod- 40 
ing means for detecting from said reproduced sig- 
nal the synchronizing signal of each of the repro- 
duced synchronizing blocks and decoding the 
synchronizing signal number of each of the repro- 
duced synchronizing blocks, and for examining a 45 
sequence of the reproduced synchronizing 
blocks by checking the synchronizing signal num- 
ber until a specific synchronizing signal number 
is obtained, said synchronizing block detecting 
and decoding means outputting said specific syn- so 
chronizing signal number when a predetermined 
number of synchronizing blocks have been repro- 
duced in a predetermined sequence; 

tracking error detecting means responsive 
to said specific synchronizing signal number from 55 
said synchronizing block detecting and decoding 
means for sampling the reproduced pilot signal to 
obtain a tracking error signal indicativeof a track- 



ing error of said head; 

tracking control means responsive to said 
tracking error signal for controlling a transfer of 
said recording medium to eliminate the tracking 
error; and 

editing timing generating means respon- 
sive to said specific synchronizing signal number 
from said synchronizing block detecting and de- 
coding means and said editing area signal from 
said editing control means for generating an edit- 
ing timing signal, 

said recording and reproducing means be- 
ing responsive to said editing timing signal for op- 
erating in said second mode to record with said 
head the recording information signal in said edit- 
ing area. 

2. An apparatus according to claim 1, wherein said 
tracking error signal detecting means includes a 
sampling timing generating means responsive to 
said synchronizing signal number from said syn- 
chronizing block detecting and decoding means 
for generating a sampling timing signal indicative 
of a timing for sampling the pilot signal, and a 
sampling means responsive to said sampling tim- 
ing signal for sampling the reproduced pilot signal 
to obtain said tracking error signal. 

3. An apparatus according to claim 1, wherein said 
adjacent recording tracks have respectively re- 
corded therein first and second .pilot signals 
which are different in frequency from each other, 
and wherein said tracking error detecting means 
includes filter means for extracting the first and 
second pilot signals from said reproduced signal, 
first and second amplitude detecting means for 
detecting amplitudes of the first and second pilot 
signals, respectively, and a subtracting means for 
obtaining an amplitude difference between out- 
puts of the first and second amplitude detecting 
means to obtain said tracking error signal. 

4. An apparatus according to claim 1 , wherein each 
of the synchronizing blocks in the first recording 
area of said specific recording track has further 
recorded therein a recording mode data indica- 
tive of a recording mode in which said specific re- 
cording track has been recorded, said synchron- 
izing block detecting and decoding means further 
outputting a reproduced recording mode data 
contained in said reproduced signal, and sa'td 
editing control means further outputting an edit 
recording mode data indicative of a recording 
mode in which the recording information signal is 
to be recorded, and wherein said apparatus fur- 
ther comprises an editing stopping means for 
comparing the reproduced recording mode data 
and the edit recording mode data and stopping 
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editing when the reproduced recording mode 
data is different from the edit recording mode 
data. 

5. An editing apparatus for editing a tape recording 5 
medium which has formed thereon a plurality of 
recording tracks each being divided into a plural- 
ity of recording areas including a first recording 
area counted from a beginning end of each re- 
cording track, the first recording area on a specif- io 
ic recording track of the plurality of recording 
tracks having recorded therein a plurality of syn- 
chronizing blocks each containing a synchroniz- 
ing signal and a recording mode data indicative of 
a recording mode in which said specific recording is 
track has been recorded, and adjacent recording 
tracks adjacent to said specific recording track at 
opposite sides of said specific recording tracks 
having recorded therein a pilot signal used for 
tracking control, said apparatus comprising: 20 

recording information signal generating 
means for generating a recording information sig- 
nal to be recorded for editing; 

recording and reproducing means includ- 
ing a recording and reproducing head and oper- 25 
able in a first mode in which said head scans the 
first recording area of said specific recording 
track for reproducing the synchronizing blocks 
from the first recording area of said specific re- 
cording track and the pilot signal detected due to so 
crosstalk from said adjacent tracks to thereby ob- 
tain a reproduced signal and in a second mode in 
which said head records the recording informa- 
tion signal in a given recording area on the re- 
cording medium; 35 

editing control means for operating said re- 
cording and reproducing means in said first mode 
to obtain said reproduced signal, said editing con- 
trol means further generating an editing area sig- 
nal indicative said given editing area and an edit 40 
recording mode data indicative of a recording 
mode in which the recording information signal is 
to be recorded; 

synchronizing block detecting and decod- 
ing means for detecting from said reproduced sig- 45 
nal the synchronizing signal and decoding the re- 
cording mode data, said synchronizing block de- 
tecting and decoding means outputting the syn- 
chronizing signal and the recording mode data; 

tracking error detecting means responsive so 
to the synchronizing signal from said synchroniz- 
ing block detecting and decoding means for sam- 
pling the reproduced pilot signal to obtain a track- 
ing error signal indicative of a tracking error of 
said head; 55 

tracking control means responsive to said 
tracking error signal for controlling a transfer of 
said recording medium to eliminate the tracking 



error 

editing timing generating means respon- 
sive to the synchronizing signal from said syn- 
chronizing block detecting and decoding means 
and said editing area signal from said editing 
control means for generating an editing timing 
signal; and 

editing stopping means for comparing the 
reproduced recording mode data with the edit re- 
cording mode data and stopping editing when the 
reproduced recording mode data is different from 
the edit recording mode data, 

said recording and reproducing means be- 
ing responsive to said editing timing signal for op- 
erating in said second mode to record with said 
head the recording information signal in said edit- 
ing area. 

6. An apparatus according to claim 5, wherein said 
tracking error signal detecting means includes a 
sampling timing generating means responsive to 
said synchronizing signal number from said syn- 
chronizing block detecting and decoding means 
for generating a sampling timing signal indicative 
of a timing for sampling the pilot signal, and a 
sampling means responsive to said sampling tim- 
ing signal for sampling the reproduced pilot signal 
to obtain said tracking error signal. 

7. An apparatus according to claim 5, wherein saki 
adjacent recording tracks have respectively re- 
corded therein first and second pilot signals 
which are different In frequency from each other, 
and wherein said tracking error detecting means 
includes filter means for extracting the first and 
second pilot signals from said reproduced signal, 
first and second amplitude detecting means for 
detecting amplitudes of the first and second pilot 
signals, respectively, and a subtracting means for 
obtaining an amplitude difference between out- 
puts of the first and second amplitude detecting 
means to obtain said tracking error signal. 

8. A tracking control apparatus for controlling track- 
ing of a recording and reproducing head on a re- 
cording track on a tape recording medium which 
has formed thereon a plurality of recording tracks 
each being divided Into a plurality of recording 
areas including a first recording area counted 
from a beginning end of each recording track, the 
first recording area on a specific recording track 
of the plurality of recording tracks having record- 
ed therein a plurality of synchronizing blocks 
each containing a synchronizing signal and a syn- 
chronizing signal number which Indicates a se- 
quential order of each synchronizing block In the 
first recording area, and adjacent recording 
tracks adjacent to said specific recording track at 
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opposite sides of said specific recording tracks 
having recorded therein a pilot signal used for 
tracking control, said apparatus comprising: 

means including said recording and repro- 
ducing head for reproducing the synchronizing 5 
blocks from the first recording area of said spe- 
cific recording track and the pilot signal detected 
due to crosstalk from said adjacent tracks to 
thereby obtain a reproduced signal; 

synchronizing block detecting and decod- io 
ing means for detecting from said reproduced sig- 
nal the synchronizing signal of each of the repro- 
duced synchronizing blocks and decoding the 
synchronizing signal number of each of the repro- 
duced synchronizing blocks, and for examining a 15 
sequence of the reproduced synchronizing 
blocks by checking the synchronizing signal num- 
ber until a specific synchronizing signal number 
is obtained, said synchronizing block detecting 
and decoding means outputting said specific syn- 20 
chronizing signal number when a predetermined 
number of synchronizing blocks have been repro- 
duced in a predetermined sequence; 

tracking error detecting means responsive 
to said specific synchronizing signal number from 25 
said synchronizing block detecting and decoding 
means for sampling the reproduced pilot signal to 
obtain a tracking error signal indicative of a track- 
ing error of said head; 

tracking control means responsive to said 30 
tracking error signal for controlling a transfer of 
said recording medium to eliminate the tracking 
error. 

9. An apparatus according to daim 8, wherein said 35 
tracking error signal detecting means includes a 
sampling timing generating means responsive to 

said synchronizing signal number from said syn- 
chronizing block detecting and decoding means 
for generating a sampling timing signal indicative 40 
of a timing for sampling the pilot signal, and a 
sampling means responsive to said sampling tim- 
ing signal for sampling the reproduced pilot signal 
to obtain said tracking error signal. 

45 

10. An apparatus according to daim 8, wherein said 
adjacent recording tracks have respectively re- 
corded therein first and second pilot signals 
which are different in frequency from each other, 

and wherein said tracking error detecting means 50 
indudes filter means for extracting the first and 
second pilot signals from said reproduced signal, 
first and second amplitude detecting means for 
detecting amplitudes of the first and second pilot 
signals, respectively, and a subtracting means for 55 
obtaining an amplitude difference between out- 
puts of the first and second amplitude detecting 
means to obtain said tracking error signal. 



11. An apparatus according to daim 8, wherein each 
of the synchronizing blocks in the first recording 
area of said specific recording track has further 
recorded therein a recording mode data indica- 
tive of a recording mode in which said specific re- 
cording track has been recorded, said synchron- 
izing block detecting and decoding means further 
outputting a reproduced recording mode data 
contained in said reproduced signal, and said 
editing control means further outputting an edit 
recording mode data indicative of a recording 
mode in which the recording information signal is 
to be recorded, and wherein said apparatus fur- 
ther comprises an editing stopping means for 
comparing the reproduced recording mode data 
and the edit recording mode data and stopping 
editing when the reproduced recording mode 
data is different from the edit recording mode 
data. 
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@ Apparatus for editing data on a tape medium. 

(s7\ An editing apparatus is for use with a tape- 
form recording medium in which a tracking 
pilot signal and several synchronizing blocks 
each of which contains a synchronizing sigrial, 
a synchronizing signal number and a recording 
mode data are multiplex-recorded into a first 
recording area of each track which has a 
plurality of recording areas. Using the 
synchronizing signal and the synchronizing sig- 
nal number, a pHot sampling signal for deter- 
mining the timing of sampling the pilot signal 
and an editing timing signal for detemiining the 
recording location in a desired recording area 
following the first recording area are produced. 
Using the recording mode data, the discnmh 
nation of the current recording mode is canned 
out After the tracking control is executed 
ro through sampling the tracking pilot signals 
< from adjacent tracks at timing of the pilot sam- 
T- pling signal, a data signal is recorded into the 
r- desired recording area after the first recording 
^ area according to the editing timing signal. 

o> 
in 



Fig. 1 



je« 10* io» tO' 




BP? 

I 1 TBACf-lMO ERROR 



!intM 



mot 

IIJIIK 



m coifn.it* 



Q. 

UJ 



Jouve. 18, me SainMJenis, 75001 PAFUS 



BNSDCXID- <EP ^057M11A3.I.> 



EP 0 579 411 A3 



0 



EMTOpcuD Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUcatian Nnmbv 

EP 93 30 5089 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



CitvtioD of do uu Bc n t mth tiidicati<»ii, wtacrv a^ropiiue;, 
of rctevapt pa 



PATENT ABSTRACTS OF JAPAN 

vol. 012 no. 363 (P-764) ,29 September 

1988 

& JP-A-63 113849 (HITACHI LTD) 18 May 
1988. 

* abstract * 

EP-A-0 391 728 (VICTOR COMPANY OF JAPAN, 
LTD.) 

* column 5, line 3 - line 56; figures 5,7 
* 

US-A-4 769 722 (SHIGEYUKI ITOH & AL.) 

* column 5, line 63 - column 6, line 19 * 

* column 6. line 49 - line 68 * 

PATENT ABSTRACTS OF JAPAN 
vol. 010 no. 135 (P-457) ,20 May 1986 
& JP-A-60 256978 (PIONEER KK) 18 
December 1985, 

* abstract * 

EP-A-O 093 374 (MATSUSHITA ELECTRIC 
INDUSTRIAL CO., LTD.) 

* page 11, line 21 - line 26 * 



npu tt has been *awn op for aD daims 



CLASSOTCAtlON OP THE 
iUTUCATION OBt.CLS) 



.8 



Gl 1827/036 
G11B15/467 
G11B27/30 
G11B15/18 
Gl IB 15/087 



1-3,S-1C 



4.5 



4.5 



TECHNICAL nOLOS 
SE*THEI> 0M.CI3) 



4.5 



GllB 



BERLIN 



17 August 1995 



Gerard, E 



CATCCORY OP CITED DOCUMlT^rrs 

X : pMtiCTifariy raicrmnt tf taken «1om 

Y : ^gtia rfariy rdeymnt tf coBibte«i wttfa anoChcr 

Wttt Ol tbM SUBS CfttCfgjOfy 

A I tfcbpoin^cil torfcytwani 
P : biKrnwilita S o t anm t 



: tbmy or prtulpli 



\9 iiiiiwl^i 



Ig th* tDWBtiaik 



i«Dt dtei for f ~ 



of ttw nm% puan te>lly, cnrmpoDrftBg 



BNSDCXID: <EP 05794 1 1 A3 (..> 



EP0 579 411 A3 



J 



European Paten. 93305089 
Office 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time ot ftltng more trvan ten claims. 

f — I All claims tees have been paid within t»ie prescribed time limit. The present European search report has been 
drawn up for all claims. 

I — I Only part ol the claims fees have been paid within the prescribed t»me limit. The present European search 
' — ' report has been drawn up (or the first ten claims and for those daims tot which claims tees have been paid. 

namely claims: 

j — j No claims fees have been paid within the prescribed time limit. The present European search report has been 
drawn up tor the first ten claims. 



^ LACK OF UNITY OF INVENTION 

The Search Division considers that the present European patent application does not comply with the requirement of unity of 

invention and relates to several inventions or groups of inventions. 

namely; 

1. Claims 1-4,8-11: Editing/ tracking apparatus with synchro- 

nizing block detecting and decoding means 
for decoding a synchronizing signal com- 
prising a sequence of synchronizing signal 
numbers . 

2. Claims 5-7: Editing apparatus with synchronizing block 

detecting and decoding means for decoding a 
synchronizing signal comprising a recording 
mode data, and with editing stopping means 
for stopping editing when the reproduced 
recorded mode data is different from the re- 
cording mode data. 



AS\ further search toes have been paid wttfiin the fixed time limit The present European search report hats 
been drawn up for all claims. 



[ — I Only part ot the further search fees have been pab within the fixed time limit. The present European search 
report has been drawn up tor those parts of tf>e European patent application which relate to the inventions in 
respects of which search tees have been paid, 

namely claims: 

None ol the further search toes has been paid within the fixed time Itmit. The present European search report 
has been drawn up tor those parts of the European patent application which relate to the invention first 
mentiooed in the claims. 

namely davris : 



3 



BNSDOCID: <EP 057941 1A3,J_> 



